Public health messages can be used to increase awareness about colorectal cancer screenings. Free or inexpensive images for creating health messages are readily available, yet little is known about how a pictured individual's engagement in the behavior of interest affects message outcomes. Participants (N = 360), aged 50 to 75 years, completed an online survey in which they viewed a colorectal cancer screening message and were then randomly assigned to view one of four different messages about the pictured individual's screening status. Analyses revealed no significant differences in message credibility, message effectiveness, or screening intention among the four conditions. The pictured individual's level of knowledge was rated significantly lower among those participants who were told the screening status of the pictured individual was unknown, compared with those who received no screening status information, U = 3574.50, p = .005. Future studies could build on the design of this study to examine the effects of using free or purchased images on intent to screen and other message outcomes over time.
Brief Report
Colorectal cancer is the third leading cause of cancer death, yet colorectal cancer screenings remain low (57.8% overall; National Center for Health Statistics, 2015) . Public health messages can increase awareness and knowledge of, as well as address misconceptions about, cancer screenings. Testimonials that depict a personal experience or story are commonly used in public health campaigns (Braverman, 2008) . With the abundance of public domain and purchased licensed photos (e.g., iStock) on the Internet, public health professionals can easily identify images that reflect particular demographics and behaviors of an intended audience. Both factual and fictional narratives and characters have been used in strategic health communication messaging and have been shown to be effective for behavior change (Green & Brock, 2000; Strange & Leung, 1999; Thompson & Kreuter, 2013) . However, little is known about the effectiveness of using free or purchased images where it is unknown if the pictured individual providing a testimonial has actually engaged in the behavior of interest. The effectiveness of these health messages may be influenced by particular audience characteristics, such as perceptions of manipulation (e.g., perceiving that a researcher is trying to manipulate your belief; Kreuter et al., 2007) .
The elaboration likelihood model describes two ways of information processing (i.e., central route and peripheral route) and their respective effects on attitudinal change (Petty & Cacioppo, 1986) . If an individual does not care about an issue and does not have the ability to think critically about a message, they are more likely to pay attention to message characteristics that are not central to the issue (e.g., attractiveness, credibility). In the context of cancer screenings, individuals who are not motivated to receive the screening, by factors such as family history or losing a friend to cancer, may be more likely to pay attention to the credibility of the message rather the core issue (e.g., benefits of cancer screenings). If the audience does not believe that an individual pictured in a health message has engaged in the behavior of interest, it may negatively alter their perception of the message's credibility and ultimately result in no attitude change. The purpose of this study is to understand how the screening status of a person depicted in a testimonial health message may affect its credibility, effectiveness, and audience intention to receive a colorectal cancer screening. Specifically, the authors hypothesized that informing the audience that a pictured individual had not received, or it was unknown if they had received a screening, would result in lower scores in message credibility, message effectiveness,
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1 University of Pennsylvania, Philadelphia, PA, USA and audience intention compared with telling the audience that a pictured individual had received a screening. Additionally, the authors hypothesized that stating to the audience that a pictured individual had received a screening would also result in higher scores compared with providing no additional information about the pictured individual. Study findings will inform the selection of images for public health messages and need for future research, specifically when considering the use of free or purchased images versus images of real individuals who are known to have engaged in the behavior of interest.
Method

Sample
Participants were recruited online through Qualtrics Panels. Eligibility criteria for the study included (a) aged 50 to 75 years, (b) nonadherence with colorectal cancer screening guidelines, and (c) no previous history of colorectal cancer. Based on national guidelines (U.S. Preventive Services Task Force, 2008), individuals were considered colorectal screening adherent and thus ineligible for the study if they had (a) a fecal occult blood test within the past year, (b) a sigmoidoscopy in the past 5 years, or (c) a colonoscopy in the past 10 years. Approval from the university's institutional review board was secured prior to data collection.
Measures
Demographic questions measuring age, sex, race/ethnicity, marital status, income, and education and family history of colorectal cancer (blood relative) were adapted from the 2014 Behavioral Risk Factor Surveillance System Survey Questionnaire (Centers for Disease Control and Prevention, 2014) . Usual source of preventive care and recent medical professional recommendation for a colon screening were adapted from 2010 National Health Interview Survey Questionnaire (National Center for Health Statistics, 2011) and the 2013 Behavioral Risk Factor Surveillance System Survey Questionnaire (Centers for Disease Control and Prevention, 2014) . Composite scales were used to evaluate perceived message credibility (Eastin, 2006) , perceptions toward the pictured individual (i.e., rating them on particular characteristics; Jones, Sinclair, & Courneya, 2003) , and message effectiveness (Dillard & Nabi, 2006; Kang, Cappella, & Fishbein, 2009 ). Intention to receive a colorectal cancer screening was measured by asking participants to indicate whether they were (a) up to date with colorectal cancer screening, (b) planning to undergo screening for colorectal cancer in the next 30 days, (c) planning to undergo screening for colorectal cancer in the next 6 months, (d) thinking about undergoing screening for colorectal cancer, but had made no specific plans, or (e) not thinking about undergoing screening for colorectal cancer (Weinberg et al., 2009) . Because the data were negatively skewed, intention to screen was recoded as a dichotomous variable (0 = not thinking about undergoing screening for colorectal cancer, 1 = planning or thinking about undergoing screening). Participants (n = 8) who selected "I am up to date with colorectal cancer screening" were excluded from the intention analysis as this response did reflect their intention to receive or not receive the screening. A pilot study (n = 67), conducted through ResearchMatch (n.d.), an online research registry for recruiting volunteers, confirmed acceptable internal consistency of the scales (.68 to .96) and that no significant interaction existed between group and sex of the pictured individual for the outcome variables.
Procedures
Eligible participants completed an anonymous 15-minute online survey. All participants were exposed to the same cancer screening testimonial. The testimonial text stated:
I did it! I got screened, and so can you. I never wanted to get screened for colorectal cancer. I talked with some friends and realized it wasn't that bad. Talk to your doctor about scheduling an appointment to get screened for colon cancer. Female participants were shown the message with a picture of a woman, whereas male participants were exposed to a photo of a man. The messages (one with a man, one with a woman) were created using MIYO, a health communication product-building website developed by the Health Communication Research Laboratory at Washington University in St. Louis (MIYO, n.d.). The images from MIYO that were selected for this study were purchased content. After viewing the message, participants were randomly assigned to one of four conditions and were provided with one of the following texts: (a) Imagine that you knew that the person pictured in this advertisement had received a colorectal cancer screening, (b) Imagine that you knew that the person pictured in this advertisement had NOT received a colorectal cancer screening, (c) It is unknown whether the person pictured in the advertisement has received a colorectal cancer screening, and (d) no text. These conditions were selected to represent different types of information a person may find out about a public health message, which may affect how they react to the message itself. All participants answered the same questions, which are described below. Figure 1 provides a flowchart of the experiment.
Analysis
Frequency and central tendency statistics were calculated to examine participant characteristics (e.g., age, education). One-way analyses of variance examined group differences in age, whereas chi-square tests examined group differences in other participant characteristics (i.e., sex, race/ethnicity, income, marital status, education). Linear regressions were used to examine group differences, with the group who were told the pictured individual had received the screening as the reference group, in message credibility and message effectiveness (continuous outcome variables), controlling for participant characteristics (age, race/ethnicity, education, income, marital status, family history of colorectal cancer, recent recommendation from medical professional to receive screening, and usual source of preventive care). Logistic regression was used to determine if group differences existed in intention to receive a colorectal cancer screening, controlling for participant characteristics. Kruskall-Wallis tests examined potential group differences in ratings of the pictured individual (ordinal exploratory variables). MannWhitney U tests with a Bonferroni adjustment were used for post hoc analyses after significant Kruskal-Wallis tests. Table 1 shows demographic characteristics of study participants (N = 360). The mean age was 61.03 (SD = 6.57). More women (n = 226, 62.78%), individuals who identified as White (n = 327, 90.83%), and those with at least some college education (n = 233, 66.57%) participated in the study. There were no significant differences in participant characteristics (i.e., age, sex, race/ethnicity, education, income, marital status).
Results
Analyses revealed no significant differences in message effectiveness, message credibility, or intention to screen by study group. Age (β = −.165, p = .002) and usual source of preventive care (β = .201, p < .001) were significant predictors of message effectiveness, R 2 = .113, F(13, 321) = 3.158. p < .001. Age (odds ratio [OR] = 1.04, p = .04) and having a doctor or medical professional recommend a screening in the past 12 months (OR = 1.910, p = .028) were significant predictors of intention to screen, χ 2 (13) = 59.573, p < .001. None of the variables significantly predicted message credibility. There were no significant differences in the ratings of the pictured individual's intelligence, likability, competence, attractiveness, credibility, and expertise. There was a significant group difference in the perceived level of knowledge of the pictured individual, H(3) = 7.98, p = .046. Post hoc analyses revealed that the pictured individual's level of knowledge was scored significantly lower among participants who were told the screening status of the pictured individual was unknown (Mdn = 3) compared with those who received no screening status information (Mdn = 4), U = 3574.5, p = .005. There were no significant differences in pictured individual's level of knowledge score between the other conditions. 
Discussion
Findings suggest that viewing purchased licensed images of adults who did versus did not receive a screening, in colorectal cancer screening messages, may not produce immediate differences in attitudes toward messages or intention to screen among older adults. Across the four conditions, there were no differences in message effectiveness, message credibility, or intention to screen. Similarly, there were almost no group differences in the ratings of the pictured individuals. The only significant difference seen in the results was the pictured individual's level of knowledge score between Condition 3 (i.e., participants were told screening status is unknown) and Condition 4 (i.e., no additional information was provided to individuals). This may suggest that perception of uncertainty about the pictured individual's screening status made participants question the pictured individual's level of knowledge about colorectal cancer screenings. However, it should be noted that there were no significant group differences in the ratings of the pictured individual's expertise or credibility.
The lack of group differences in the outcome variables could be due to participants caring more about other features of the message, such as attractiveness of the pictured individual, than the behavior of the pictured individual. Similarly, content information (e.g., addressing perceived barriers) may have affected attitudes toward the message and intention to screen rather than the behavior of the pictured individual. Older adults may also be regularly exposed to health-related advertisements, such as prescription commercials, that use actors to provide testimonials. Exposure to these types of advertisements may desensitize them to the use of fictional characters in health-related promotional materials. Future qualitative research could provide a better understanding of attitudes of, and attention to, the use of paid models in health messages.
Implications for Research and Practice
Although there were no immediate differences in intention to screen or message outcomes among the four screening scenarios, there is a need for additional research to examine the long-term impact of using purchased images in public health messages. Given the limited research into the effects of using free or purchased images, public health organizations should consider both practical and ethical issues when creating health messages. Accessing or obtaining images of individuals who have engaged in a particular behavior and represent the intended audience may not be feasible for particular situations. However, the use of public domain and purchased license photos may raise ethical concerns. In particular, public health professionals and organizations should consider if it is ethical to use testimonials or personal stories paired with images of unknown individuals when attempting to engage with the public. More research is needed to determine if this could potentially affect public trust of an organization.
Limitations
This study could be improved in several ways. Message outcomes were measured immediately after exposure to the message. As a single exposure to a health message may not have been sufficient for changing intention, longer term outcomes may provide a better representation of message effects. Furthermore, the use of an online survey may limit the generalizability of study as not all older adults use computers or the Internet. The data were self-reported and there is no way to be sure that participants provided accurate information. As the actual screening status of the pictured individual was unknown to the researchers, participants in Conditions 1 and 2 were asked to imagine that the individual had or not had a screening. Simply stating that the individual had or had not received a screening may have affected the results; however, it would have required a level of deception. The study findings are also limited to one particular health behavior among adults aged 50 to 75 years. Despite these limitations, the study provides new insights into the selection of images for colorectal cancer screening messages. Although knowledge of the pictured individual's screening status did not appear to affect perceived message effectiveness or message credibility in this study, further research is necessary to explore the impact on source credibility and other message outcomes. The study findings may not be generalizable to other types of behaviors or other age groups.
